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[0001] *%mi*. K(LD) , h*(LED)<D£?fj:mytm*tfn 



[0002] ^^4^-v^mm\.tcmmmMtLx^m<D^^4^-v^mm^^- 

£trao«9, i%nmzx&%yj*-Y<Dim*%ir^b\z.£.<>x. Mmwrnm* 

[0003] *fc, fflA.immxwt2^ffl^tim£i&Km^ mmz.%ytfcmtmm£fr 
mm&ikft i gxtbz> c ^x\ %ft&mAmmrLtzmm<D-mt, m^m^<D^ 

[ooo4] ^^f i VM^o|g^(D^fl^cfflv^^5t-h^^{-^^5-IS:^ 
tentn^&tLxte. ^m^m^tmmm^M^t\z.^n^t^x^ 0 m 
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[0005] ^aw^¥-®^fflv^#fr3getLT,0y^ji*^«©^fru-^Tu 

[0006] *fc^*frU-1fTU^^y^3i^5^lCj:oT,Jfe+-j^nl7yH^ 
TfcBfctttttSiirTN f^^»*£ft±<N:3o -0^#^g<D*5ti4, 

tv^ 0 

#fF^C^l : ^^2002-544673^# 
#rp^2:#^0§59-161966#^ 
#fF^Cifc3 : ¥8-1 39479#4MS 

[0007] 3te«»»tt»c^^tt5*3te#©**lft«l*tt, *3t#©JSIfflJa*3iS 

[0008] ir^-C, tt3f5«tC#3fc^^^«^ftjBi-53feWib"C«il$ttr V »1th<D 
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Vol.41(2002)L1434-1436) , Z<D£5t£&%m*^fttoM<om&ftMkLX%mir 
[0009] Ld>l^^b,*©J:5*fi«ft«*l^^h^^«*^fl«3t*^^ 

[0010] ±IE^«J^^*P^O-^Ji:LT^Ufc¥#^^-if »8&fttf>##&i 

[0011] td*Ue*Sfe, LED-^®^^U-if^O®^^g«, 
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[0013] mm#ft. ^m^m^^-r^ -tuc^, wmmt^^tm^^ 

mmbi-z>zbtfx%z> 0 
toon] ammtn. tm&mtmAztim® □ ts ±mmm^mm^ti^m^ 

[0015] _bfBScf»«B«-«. '>*<irt)±E*3fe^^*^^3t«:SjS-r5*t^, 
WZ.mt$-£Z>Zb&X$Z> 0 
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C0016] ±iE&a&»*twu 2^(Dm^m^<Dm{z^mmi¥^uirmm^^ti^im 
nttxh<o, ±m%%m i Fte. ±mimntt&±m±^2fr7imz.nmirz>£oiz 

coon] *%w\mz%ytmm\*s &%m*frb<o%<D>pt£<bh-%*m.§L 
mx.z>ft%mwxhix, iMwmnmt. ^mvm&^u ±B^m^m 
M^tiMzx^2<Dm^^ir^2(Dn.^mb^b^ , o, %2<Dwmm*, 
ft&kfr®t^x%}m£<ftx.z>tc#). f^oi E,%mzttimu i&ytVfn&fc* 

cooi8] £fc, ±e^(*> ±mni(Dn&b±m%2<Dmffib*mmirzn3nM&%#i- 
s 0 ^(D&im&i-zb, ftftmwim&ztitciftm*%i<Dm&&£xfn2<Dm 

xn^tz^^^mmonmm^m^mmtir^zb^x^o 
[0019] -at^ ±mnioi&mm&£Tf/$.tziz±m%2<Difcm&mz> _li£3*^a 

zfim®Qb, ±Bm^mm^^m^mm^miHab^^<bh-^ 

m-tz>o ^<D&\mmMm^x^mm$i>wm'fz>b. &%mw<Dimmm 

±u mmt)t!:%ytmmb'fz>zbtfxzz 0 
[0020] ±.m%i<Dtkm®ttb, fflkmrnt. %nmmt. ±&B2<Dim*mbtf 
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coo2i] tit. ±fsammttt. ±mm^QhwtmmQ^ ^<b%>~^<o±mm^ 
*ru ±&mm&Mttb±.&5:&mmz, ±fs,ms<om^(D-ub^^nm 

ifcm<Dmffizft?z.b&-?$z> 0 

[0022] tit. ±mm&mtt<D'Pti:<bh--Jj<D3=mzAu. Ag, Atf>*b&1RZtlZ>'J>te<b 

[0023] tit, ±m&ytm*<D-j?<Dmm\z. mm^^^vx±m^u^uu<D^ 
^<th-ij<D±m^m^tcmm^ubm^mmm^ m^mmi*. 
±mm<nimMWb^ti?nm&mmifc£tiz>o zto&izm&t&b. 
m*{zmt>*i*mir%zbi)mmz.xzz 0 

[0024] t^ ±im2<DmmmiL. &t&<b%>±^&x*t>*b<»%%ffi&irtt'&. t 
it\t. ±m^m^^<D^b±.m^mmummi-^<omif(D^m^^ 
zb<Dxzmnfrbtt 0 rtifcw, m<omm&iz*&imtt&Rm&'&&b 

K&&mttzmmts j tz>zbtfx%z 0 
[0025] tits ±tmi^mmm^xxfxttzit±.mm2(Dm.muun. mvmtmu 

[0026] *£9ltcffi6ftft3£ittt* 2*fe©«^»W<DMtc»^ffi»Efr*«i-*J»*s^ 
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x%z> 0 

mfc-rzk. ^<DWM^^w^^-r\i %z.t&x%s m^^nm^x^m 
coo28] $.tc, ±mm^^U(D^<ti>-m^ ±&%ftm*<Dm\z*fcm$.mir?> 

[0029] tits ±mmm^m^^^<D^^tm t m}&t{mm^Mo 

^xmm^m<om^m\vx^mm^n^k^x^o amzMft® 
[0030] tit, ±.wfflm&<om&t*tm&. Au^tf £or«;b*vo ^ 

[0031] ciaiisitt, *&w<n~nmt\xhzftftmwom&ttftW\mmxhz>o 

[Hi3]ig3«, ^w<^)— HJS^j-efcs^^^g^m^^ffiia-cfcSo 
[HH]in4te, *%m<D~mMMxh%%5mw<Dm&wmmmxhz> 0 
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mi im 1 1 ^pj(D^##:^Eo«^^B^i-§^^»f ® giT^So 

muM 14 (a) - (c) te\ 

¥-ffimRTfmmmxhz> 0 

m 15M 15 (a) - (c) ft. ^PJ^m2(D^^(D-f!|Sr^^(C^i-^121, 
[|§]16]im6 (a) RTf(b) Ji, lll4^l>*|il5(^Lf^^lf(5|t?ra^^fc#^^ 

Trrf^mmRtfmmmxhZo 

mnmi7(a)%.Tf(b)iz, ¥m&m?m&ft<D&i®<DfomM&zm^mz7jk 
■tw-mmRxfmmmxhZo 

-/^nmm&i&m-rmxhz. 

[m22]si22te, ^momm^mizx<>x^ntzmW}^}nim^mcx^LEDm 
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m24M2m,^mm<Dmmnm^x<>xMn^.it^tcLED^tm(Dcw-Acc 

[|2|26]tll26 (a) - (c) ft, *%W<D]£t}OmmB**1-mX&Z> 0 

z^-rmxhZo 
%trrrmx&z> 0 

[0032] 1, 10 

2 m<Dmm& 

3 M2<Dm$mw 

100, 200, 300, 400 3§3fc2£g 

101,201,301,401 %m&Mtt 
102, 202, 302, 402 

103 ^«F«5tt 

104 ipmiitwtm* 

105 jfftS& 
106,111 Dflgp 
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107 mm&mt 

108 $.wmm 

109 M2<Dmm& 

109a, 115a %l<Dtittm& 

109b, H5b momvmtt 

110 m3(D» 

112 m<om& 

113 %2<r>m$k 

114 Or— y-yy 

115 mowmtt 

116 #m&s&*t 

302 S3tttW« 

[0033] ##K&£lfc1-*;fcfc<0*fco?&jK& % KTft:Ha*#!»bftise>ttW-t-5. tali! 
[0034] MM<DMffil. 

£b\ztmntf%G-tz>&ytmmxbz> 0 ¥*£#is 
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[0035] MMtftmm, *Bmzfrfrzmytmm\z. ^itm^b^Mm^^-^^ 

&rtz>r#;m}b\z, mx.it. ^m*. ^mx*. ^M^m^mw-fD^m^Mm 
[0036] *Bm\z.&rtz>%%&Mm-z. ^m^bh^-^cof^m^nx, ^<d%% 
x^^m^^tc^m^mmummmnx^^tmi-^\ fcsv 

[0037] tit* &%mMJjfofrbfLx* ^mmmti&titcftm&mttvmmmz. 

[0038] *0«Rfc*5»t«J^WB«-W:, JBSW^'bOft* fc3VM3#£&^#lcJ;t9&ft^ 
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mutt, &£x*immt<Dm\zmmztiz. *>sv>mu immtifi&xmm-v 

[oo39] ±fcftBc&ntt*mmmm&mm&&5%8ktLx\-z, *y*. *s*y*v>y, 

coo4o] tmxmtt. zwp^th-m^ ^mft&ftm+frb&yt&AHu ik%m% 

&<D*mz.m&x-%z>&tmftbtstiz> 0 
[0041] *w&<Dmm&xz. z<oMbntt<DmimKttvx&m*mA£tiz>&&Qb* 

m<D±^^xmm^mvx^m^^m±ir^x^m^ti. *.jm\z& 

[0042] )fe^^WtcAI^$^3fe^^^3w/cm 2 a_h, 3S3t3SS^m«B«:SA 

xm^-tZo 
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z%wmt\zttu mmz.mm^ti6^mt.^\ tit* %&mutt<Dmm*>z> 

[0045] fflmtt<otmn* &ta<bh%ftm*frb<D%zm&tt%zb<Dx%mn. * 
tz.\^&%m*frb<Ditb%&&&m^ir%%<omi]^ 

^£tt^tx\ %wmvsb1rz>z.bhx*z> 0 tfz. %^mtt<D*\m%W-% 

?bmi-z#imv>m&&&i&£ttzbhx%z> 0 
[0046] **w^3sv^, ibm<offl&\*. mftmmowmmLxmmzk, mtfh*fsit> 
taw tofflfam&*tt*ittim#<o-mb\jx. mxxi, m^r/v^t? 
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<Dm%ft. m&<owftb$Mz#m>'j>t£<bt>--jf. m*.&. m<Dmw&\z 
m> w&mft&£xf±mfc&Q-wmnbirztc&<DnmiL*&f&u m<omft 
mbm2(D^^b(DM^irmm±imm^^bKxmminub'r^b 

gp£-e, ffi&&&* fcit<*o, SfefcWK^* ictiKfcsJ:^ unsus^^-rs 

[0047] M«[*Oj«|ft*^5tt«rt^«>-«tb-C. > *K>T/i^*.M?<0&Jl 

tixm%.bft*>. ^(DmmmmummM) \z&w^xm\rt%^b\^r>ximL 
x*>. m^xm^B^^mm^tcmRmuux^o 

jemj&*b£bM&Lx*$<kz>it*>. ^mum^(oimm^±-r^o 
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[0049] ¥mftki$tltcimnm*. MM^^Wl^^C[W/mK]t 
0. 05<d< (C/800) • • • 

m*.x* mmmmmmt\.xi&mumtef&i- , d[mm]i*, ^To$&ia£ 

0. 05<d<0. 5 •••(^2) 
0. 05<d<0. 25 •••(^3) 

^m^m±^^mmm^m^xL^otz^,m^m^^m^mm^^t 
tfx%te<tto tit, d<D\mTm.m£ v )'}^<'rz>b. tusw^w^it^ 

bt>mM>Xte<teZ> Q 
[0050] (JW) 

i-tt#><Dh<Dxhz> 0 ■z.mnm*., mm. ^mm^m^b^m-Lxm^ 
(Dx^^m^^ts %ftmm<DBwz&t>itxm*oB'$:b&tiz> 0 $.tc 

[0051] £#«wm, mtnt. ftmm^-s<~W:<Dm&zMi$.^ z<Dft§£mznm&ft< 
z^Km+^Mfazit, mftm+frbtDmmftmmmiifa^Rftzikzmmbi, 

s ±y^^ T/^~vj±^Q/v^mm>m&xm\<^btiz>i&. ztiwmmz 
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[0052] (*mft&ytm*) 

[0053] ¥mfc%ltm*(DtfnbLX, BN, SiC, ZnSe^GaN, InGaN, InAlGaN, A1G 
aN, BAlGaN, BInAlGaN&^«* (D¥Mft$:mfZ>Z.bfrX% 5 0 -tv^> 

ft, In^Ga^tP^^^#^:i:LTIn Al Ga N, O^X, 0^Y X X+ 1) 

X Y 1-X-Y 

TN<7>-gfl£P % AsXWm-rZZ.tbXZZ> 0 ¥mfc<DffimkVXte. MlSg^, PIN 

&mfhthz> 0 ¥mftm<Dttw^<Dm&mK£<>xm%:$i&&m* m^-r^t 

[0054] tftmmtm^mftfDi&^febLxtz, mzm^ti^^K MovpE(mm&m 
^vfaj&gfeK MocvD(^m^mi\:^m^m)s hvpe wk^k^b^ 
, MBE(^m^^y-m^b\ m4km*m&<vf&&i?febLxzott>ti 
x\,^±x<Dxm%iLmfcm\<^bfrx%z> 0 mocvd^^ b ^^<^^ 

[0055] mm¥mfrz$zmLtzm&. ^m^mmmat^r-f-Y. sic, su 

aN, A1N, GaAlN^O/^^r-S^^L, ^<D±t;ipn^£^-£^t;^ 
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[0056] mm^w^m\Jtvnm^^ir^%m^<omb'Lx, ^yyrm±^. nm 

[0057] g*fb»*3iwm* ^*^*K-^*v^-ena#«tt«r*i-. 3£»>^£ft-t 

pgJK-v^KefcSZn, Mg, Be, Ca, Sr. Ba««rK-"^§**, WtiM 
iNMfcWu P MK-/^h ; SrK-7 p Ufc7ci-t-ettp^kb(vi<-v ^fcfep^K-^^h^A 

[0058] pl^Cil »**^R:«>^*Lfc««^*#^^*KJKrf5fc«)«> 

[0059] *mfc&ft**<opm&XTfnmi3mwm-ts mn^^^^^oBmti^m 

[0060] ^>f^^^®^m»^®^3t^ , 9tBU®ii-^*^^bTt>^V>b, ^{t:^ 

&ftmm\^mbir%^bx*ftmMi'®j^fa±irz> 0 

[0061] *»MK:i3lt5*^^***^tt^»a«±^*Mtp««^LTp® 
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[oo62] s.tc, ^\(Dwm\m^>^w-^%m^\t. mm¥mftm<D^btez>i><Dxh 

mnvkv^zfrLxmmnz. mm&&m\<nw&tLx, mx.it, is-<-*k 
[0063] ^r, ^(Dx^M^mmmm^m^^mi^^m^mm^m^wim-r^o £ 

fcfotZtfntLXn, Cu-W. Cu-Mo x A1N> Si, SiC^-C&5 0 teV&frltma* 

[0064] m^wmu^mm^m^tcmtmt^mi^mommt^m^ ^t*tx 
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5 0 mz. »2<z>m^^nftffitwK^b*¥*M©«wsit-^i'«. « 

ftttlSftbTW:, Ti/Al/Ni/Au, W/Al/WPt/Aufc£#¥tf 

[0065] 

JSfcSatettWUB^ fOtte^iiv ^ya-y$Jig^&JiT/V'a:^K3:ffl3&®^ £ 

[0066] <T/K~^-#-*s*3Rgr##> 

, Lu, Sc, La, Gd, Tb, Eu&tfSmJ&»fe^$ftfc^fc<£fe-- 0<D^t, GaR 

[0067] YA10 3 :Ce, YAlO^Ce. Y Al O g :Ce, (Y q W g ) Al O^iCe, Y 

(Al Ga )0 :Ce,Tb Ce Al O , Y Ce Tb Al O % Y Ce 

3 0.8 0.2 5 12 2.95 0.05 5 12 2.90 0.05 0. OS 5 12 2.94 

Pr AlO ,Y Ce Pr Al O m*Wf £>*l3. £<bl^ 

0. 05 0. 01 5 12 2. 90 0. 05 0. 05 5 12 

^fflH#^*5V>Tf*(Re Sm ) (Al Ga ) O :Ce(0^x< 1, O^y^l, <&U Re 

1-x x 3 1-y y 5 12 
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[0068] (Re Sm) (Al Ga ) O iCe&ftfrtes #-*ym%t<DtUb s ®. KBOffcft 

\~x x 3 1-y y 5 12 

[0069] *«Wo«3fc3gilfc43V^, 2«m#±©j&5tefl:&»^$*Tt>J:v\ ) 
SP*>, ±3fiLfcYAG5R1&3tfrjCoV^Tm^ri, Al, Ga, Y, La^TCd-^SmO^ 
#*#&Jfca2«fg£Jl±<Z>(Re Sm) (Al Ga ) O :Ce^3fc#:Sr®^S*TRG 

1-x x 3 1-y y 5 12 

las, ^Ty^^T^ho^h^tz^2mmu±<Dik^%:m^mm^xmm 

[0070] ^^(c^b^m^^^#^fflv^c^^^^a^7feLfc#fe^co^t, W 
[0071] *fc,2SI®a±<D^3t^^ix^^3tm^^OAI*^{-^LT)i|I^@BS$ 
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[0072] YAG% t 1kytft&&.m'tZb. mmmtLXiEe) =0. lW-cnT^-hlOOOW-c 
[0073] ^^ife<D^I-fflV>^^iry^AT^^tt/c^fe^^^^^tg^YAG^^^ 

t°-^^filp^600nm{«^fc^750nm#i£«m^K^-K^3t^^ 
[0074] ^— *yM»3ft*«k>*lYAG*«t3feftM03lia^©rt, Al<7>-gB£Ga-CM|-f 5^ 

YAG^*3t^*afife^rt. AlcO-gjS^Ga-eg^-t-^^t-ea^JlX^^h^^ 
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[0075] T/K-^-tf-^b^lbfcft:!^ £XT<D£yfj:Jjmx+mm~rZ>Z.bfrX*%Z 0 £1* 
, i&ftfrte, Y, Gd, Ce, La, AL Sm, Pr, TbRTfGaCDmntLXmt®. XltM 

uxm^zmtm^t^t^m^mu ^nb^t^m^itx-^mm^Lxm 
n&nz>o xiz, y, Gd, ce, La, Sm, Pr, rb(D%±m7tm^t^m^xm^ 
mm^tzmmmmmx^Ltzh^m^vxnbti^ttmimt, mtrtv* 

m4tmVJ±bZm&LXWL&WMZmz> 0 ^ti^y^^bLX^yitr^ 

^-v&mvyyfcMzmmm&hxitiiibiz.mib. £^<pi35o-i45o° c<duj& 
mmx2~5\%rmf$.Lxmf&&zm. mm)&&z**x#-^i'L.x, 
mats %&\m&mi'z.bxnz>zb&x%% 0 *it s wKDmrn^mm^^t 

, ±H*ximmjznm^Kxfton-m&JMt, Mjtmm^^xffiw,- 
Miit^^, -&f%xm&i-zzttfmtiv\s\ ^x\ nmjc&m&tn. 

T^-rsi:, mm^(om.^m(Dm^%mmh^ 0 tot, r^ni 

[0076] a^^^^2a^±Oiry^^#?g$^cT^^^A-^-^yh^^3fe^« 

tim±LLxumts-&z>m&, ^m^byt^mm-^mixmu^^-r^ 

[0077] ^^ig(D^{CioVNT^ffl^^^^^{i, ^yHJ^-T/^-^A-tf-^M* 
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[0078] </U7 i ^^A-T/W^'>A-^-^yh^^:7fe# : > 

/l^^^.T/l^=^-^-^h^3tKtt.-«!^(Lu RM) (Al Ga 

1 — a d a bo 1 c 

c 5 12 

Y.La.Gd^b^^^^K^ia^^T^.O. OOOl^a^O. 5,0^b^ 

o. 5,0. oooi^a+b<i,o^c^o. 8-efc5 0 )x*$t£tvb1kytfcx*foz> 0 flljttfx 

m^^S(Lu Ce )A10 x (Lu Ce ) Al O , (Lu Ce ) (Al 

0.99 0.O1 3 5 12 0.90 0. 10 3 5 12 0.99 0.01 3 0.5 

Ga ) o -e&Zinz&yttireibZo 

0. 5 5 12 

[0079] ^Tf^i>-7;^!>A^-^5/Hf3fe*(WT, rLAG***3tefkl£fe^5.) 

tt, &©£5fcL-c#W5o mafeflEW^iUT, /v-T^-Mb-^ 3r±ii7c5{iR<D 

m^mmn.^. ^oo-ieoo'c-e^u ^at, ^^aa-rsr 

[0080] ^3tft:J^^fi:LT, ift^Xttfl!^»lJ:«t*)^b*^5^i6J£, akBMMW© 

IX, *3t^H^100fiS«fUI^L0. 01-1. omfiSU^*5ffl"C^*Pi"5o 
0(*«%«T©**«**©ft^^#iaft#W#*U^ $E$Mtel200-l 
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0-1500 < Ct?fc5 o 

[0081] ±ia-^(c*5^T, Ritimm-eh^o. ce*&mtirz>'pte<bhmsx±<D%r 

±^7C^TfcoT, ^ffrfttCte, Ce, La, Pr, Nd, Sm, Eu. Gd, Tb, Dy, Ho, E 
r, Tm, Yb, LrX&Z> 0 RteCeO#.T*t> <fcl ^\ CebCe^<Difc±m7tmfrhm\f 

W;fflbLXfrmi-Z>tzfrX*hZ> 0 RlCfS, Ce#R:£i;K#L70mol%.£Jt±-£ 

^£ftTV^r^#f$U\ a^CRft)^, 0. OOOl^a^O. 5tfW*lX, 0. 0001 

MmxizftytmmmTu o. 5zm^xhmmmmz£<>x&ytMmmTi-z 

o W#£L<te, 0. 001 ^a^0. 4 X £<bl£0*L<te. 0. 005^a^0. 2-Cfc5 0 b 
ffi(M*)te\ O^b^O. 5&&*L<, £*9#£Ute0^b^0. 4Xh<0. Zbfcfr&L 

<fio^b^o. 3xh% 0 mm. MftY<Dm&. Mui^o. s^m^b^m^m^m 

-^g^^,#^36O-410nm®^(Ci^5fe®^^^^^{g;TLi:L^„ 
cfiS(Ga*){i % O^c^O. 8^0*L<, £<9$mXte0^c^0. 
UteO^c^O. 3XhZ> 0 cimo. 8&Mx.Z>bmyt$iMteM.$i&! l Zi'7hU 

[0082] LAGm&ftfc(D$>bmm*l-100vm<Dffim&&£ls<. <t9^*L<«5-50 
iumC»^ia-Cfc«9, ZblC&&L<\Z5~l5nm(D%&mX&Z> 0 1 ju m^/J^V^^ 

^^ffMt^-rv^fpjtcfc^ ^ntc^j-u 5-50 fx m<D%mffim<z>%; 

[0083] • TA^-£ A • ^-^h^^3fe#:tt300nm-550nmO^«^(D^ 

xtehAGmikftftzm<Dmftto;bbhfcm^^b\z±<o. $>%mm(D%> 
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^-rm^m^tmm.^ ^m^b<o^t(D~u^mm^xmmir^tzib, 

^*^^3t^m^it^LT^O^^tt^^±^«ri^-et5o LAG& 

[0084] <^fb^i£)rJfc> 

*mW-?&m£tlZ>%;ytm*. N£^, rt>oBe, Mg, Ca. Sr, Ba, RtfZnfrb 
m^mt^<th-^7tmt, C, Si, Ge, Sn, Ti, Zr, RXfHf^h^^ti 

tf, Sr 2 Si g N 8 :Eu, Pr, Ba 2 Si g N 8 :Eu, Pr, Mg 2 Si s N 8 :Eu, Pr, ZnSiN^Eu, Pr 
, SrSi N :Eu, Pr, BaSi N :Eu, Ce, MgSi N :Eu, Ce, ZnSi N :Eu, Ce 

7 10 7 10 7 10 7 10 

, Sr Ge N :Eu, Ce, Ba Ge N :Eu, Pr, Mg Ge N :Eu, Pr, Zn Ge N :Eu, 

2 5 8 2S8 258 2 5 8 

Pr, SrGe 7 N iQ :Eu, Ce, BaGe^iEu, Pr, MgGe^tEu, Pr, ZnGe^rEu 
, Ce, Sr Ca Si N :Eu, Pr, Ba Ca Si N :Eu, Ce, Mg Ca Si N :E 

1.8 0.2 5 8 1.8 0.2 S 8 1.8 0.2 5 8 

u, Pr,Zn Ca Si N :Eu, Ce, Sr Ca Si N :Eu, La, Ba Ca Si N : 

1. 8 0. 2 5 8 0. 8 0. 2 7 10 0. 8 0. 2 7 10 

Eu, La, Mg Ca Si N :Eu, Nd, Zn Ca Si N :Eu, Nd, Sr Ca Ge 

0. 8 0. 2 7 10 0. 8 0. 2 7 10 0. 8 0. 2 

N :Eu, Tb, Ba Ca GeN :Eu, Tb, Mg Ca GeN :Eu, Pr, Zn C 

7 10 0. 8 0. 2 7 10 0. 8 0. 2 7 10 0. 8 

a Ge N :Eu, Pr, Sr Ca Si GeN :Eu, Pr, Ba Ca Si GeN :Eu, Pr 

0. 2 7 10 0. 8 0. 2 6 10 0. 8 0. 2 6 10 

, Mg Ca Si GeN :Eu, Y, Zn Ca Si GeN :Eu, Y, Sr Si N :Pr, Ba 

0. 8 0. 2 6 10 0. 8 0. 2 6 10 2 5 8 2 

Si N :Pr, Sr Si N :Tb, BaGe N :Ceft¥tmfbtLZ>tfM^m£tl?&\ 

5 8 2 5 8 7 10 

mmi£%m^^ftZ>%i±m : 7bm^ Y, La, Ce, Pr, Nd, Gd, Tb, Dy, Ho 
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, Eu Lu(Do^^<thmU±^^tlX\^Ztlbm^L^^. Sc, Sm, Tm 

, Ybj&s£w&h/rvvob*v\ ztib<Difc±MKmiz, worn, mm, ^k, t 

[0085] ^CfcSbfcffcte, Mn^^p^^fcSr-Ca-Si-N : Eu, Ca-Si-N : Eu, Sr-Si- 
N:Eu, Sr-Ca-Si-O-N : Eu, Ca-Si-O-N : Eu, Sr-Si-O-N : Eu%k i/V =* 
JY^VXhZc ^^^^^CO^^TC^tt, -flSstL Si N :Eu^L 

X Y (2/3X+4/3Y) 

<}*LSi y O N (2/3X+4/3y _ 2/3z) :Eu(L{t, Sr, Ca, SrfcCaOV vfix*. )T&*tlX 
o — jtt^*, X&OTte, X=2, Y=5Xte, X=l, Y=7T*fc5C£^#f *U^, 

X 1 

) Si N :Eu, Sr Si N :Eu, Ca Si N :Eu, Sr Ca Si N :Eu, SrSi N :E 

-X 258 258 258 X 1-X 7 10 7 10 

u, CaSi 7 N io :Eut?^$tL^3fe^:^ffl-f Z>Z.bfrft$.V\^K Z<Di£ 

Wn*. Mg, Sr, Ca, Ba, Zn, B, Al, Cu, Mn, CrRXfNifrbKZ&X'OmitihZ 

'J?te<bhimU±tf^£frX\^Xh&\ US, Sr, Ca, Sr£Ca<Dl tlfrX&Z 

o sr^cate, mmK£V)m&itzmz.z>zbtfx*%z> 0 ityt&<Dmmzsi%m^^b 
coo86] #i&ytm*, mi^<DTMv±m^m^mt^m^Mvx, Eu 2+ ^ummbL 

[0087] j&ftffrutt, S*«fiK5clg^^, 3gL<te, m^«^5cm^^t-, Mg, Ga, In, 
Li, Na, K, Re, Mo, Fe, Sr, Ca, Ba, Zn, B, Al, Cu, Mn, Cr v O&l*Nia»£>fc 

, 383te»««:i««)/t:«9i-5^f^fflS:^rb"CV^ 0 B, Al, Mg, Cr&tfNite, 
®%&&ix.Z>Z bftx*Z>b\ ^flUB £WLTl ^ 0 
[0088] ISft^ 

*»e>3S5fe««©3te«r**i-5. Sf^b«5R«*^«rYAG**3tefri:*li:«fflbT, 



WO 2005/038935 



27 



PCT/JP2004/015259 



mtm&mim^ %ftm?m-&&&^xm&m®<vytz%%.'rz>o ^x 

£HoTV^ 0 %^(D^^%m^b±^^X^^t^yY^^'T;v^J^ 

mt^^Wb(Dm^(D^(D^^%^m.^ £?&!gTcp = 4600Kttj£ 
^^fel¥«R9^^fe5^i:^^Mi:^oTV tciol 

o 

[0089] Hk\^ *3£^^63£ftffc((Sr Ca ) Si N :Eu) <D%mj3&%ffi.W-tZ>l)K # 

X 1~ "X 2 5 8 

[0090] JjjC^Sr, Cate, &fc*femirZZ£tf&*.L^i!>K -I^K^^k Tmt&to* 
b°<D4k&m&tiZmirZZ.tbX^Z> 0 ^TzW^nSu CaKte, B, AU Cu, Mg, Mn, M 
nCK MnO.AlO ft^^W^b^^VV JjP^>Si\ Cafi, T/^V#IS 

2 3 2 3 



WO 2005/038935 



28 



PCT/JP2004/015259 



[0091] jK^ositt, ^ffsrttffl-rsit^su ^ mtmvc&m, -cm^m. 
wt&®tj:b*ztiimirz>~bhx*i*z 0 mx.it, si n , si(NH ) , Mg si>wfe*>s 

3 4 2 2 2 

o JSOftOSiOM^te, 3N&±©t>©##*U^ Al O , Mg, &JR*«Wbto<Co 

2 3 3 

B, Ni B, CrB) „ BMtv^^, H BO , B O , Cu C\ CuO&iftfMb-g^as^W 

3 3 2 3 2 

[0092] ftfC, Sr, Ca£, ^^#|S^f T^bf «• Sr, Cate, ®£LTM;LTfc&^L 
, **l^*l>«*fc«fbLTt>£V*. -tbfcit), Sr, Ca0^b^^#Sri:^t?#So 

[0093] Sr, Ca3g=L< ttSr-Ca©^b*Srf»«N-5 0 Sr, Ca, Sr-Ca<D&f b&£, TA*t 
Si©a^fc*»iH-5. £fc x Htl«fc, Eu<0{b#*5Eu O *r»5W-3. Eu 

2 3 

<D4k&Vobl,X, ®tfb^nfc 4 £ J»%fcmiTZ>7!)K ^JS^ofc 0 ^ ^fb^nt 0 ? 

[0094] ±EJKtt*tett, Mg, Sr, Ca, Ba, Zn, B, Al, Cu x Mru Cr, OXtma^fS 
»J:0Stf^^<^iaW±^W$ttTV^Tt>J:V> o Mg, Zn, B^O± 

o<k&Va\z* Wkvimwz.mixtt&zbb'r&ztf, stfr, <b£«j©^*B-cSfc!ni$ 

ft5 0 -OffiO-fb^fcfcfc, HBO.CuO, MgCl , MgO-CaO, Al O , &Ji* 

3 3 2 3 2 2 3 

*fb& (CrB, Mg B , AlB , MnB) x B O , Cu O, CuO&if &fo% 0 

3 2 2 2 3 2 

[0095] ±etMfcfcfTofcfc, Sr. Ca, Sr-Catf>Stfb*&U Sitf^bfe, EuOfb^feEu O 

2 

^il^U Mn^»-T^ 0 r*l£>tf>j!S^J2, BfrfbSJv^VYfcio, Ar^ffl^^, 
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[0096] Sr. Ca, Sr-Ca^Mfcl, SKDMit^l. ^n(D\t^m^nO 

[0097] mmt. wvtp. 'm&. mm^. ^^p^^m-r^t^x^^ m&u 

n?-&mffi&%&%-rz>z.ttm$LL\<^\ 8oo^>^iooo°c-e-^i^ @ <Dffif&% 
m\^^^P^LTi200^ibi500t:Tr^i®s^^mz:^iE^(#^ 

(Al O )ttW<nZ>H2*®i%-fZ>Z.khX%Z) 0 

2 3 

[0098] ^i^it^&^ffi-t^^^^^^^ @ ^ii-?>^3fe^#6^t^ pxtg-efc^o 
1k%fcXm, mz.\ts Y O S:Eu, La O S:Eu, CaS:Eu, SrS:Eu, ZnS:Mn, 

2 2 2 2 

ZnCdS:Ag, AL ZnCdSrCu, Al^tf^f htlZ> 0 Z.V&tZYAG&'g ft fotbh 

*tz>^ttf^mxhz> 0 

[0099] a±0^^bT^^^T/l-^^A-^-^^h^^3t^,^itJ ? ^b^m^ 

mfrbte%ft&&m*^r.mmu±fttei'Xh£\<^. -mfrhttftM&m* 
^^ti^ft-mmh^^t-mm&i.ft&^xh&'o ^(Dx^m^-r^t, 
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mmmik%{te&m&i.xttzttm&bimvx. m&yt<D&&&&fa±£ 
[oioo] <mmubx&%ft> 

zmmkmikKfrz^tt^bftxtt. 

LMON :R 

x y i {(2/3x+(4/3)y-<2/3)z) 

TctzU U*Be, Mg, Ca, Sr, Ba, ZnfrbteZM£m&£fr5'Pte<bhim<D7tm 
&*TU MttC, Si, Ge, Sn, Ti, Zr, WtittZ&Mm&£tl&>tl<bklU<DjG 

x=2, 4. 5^y^6, 0. 01<z<l. 5 
*fcttx=l > 6. 5^y^7. 5, 0. 01<z<l. 5 
*fc{ix=l, 1. 5^y^2. 5, 1. 5^z^2. 5 

km, %±m.7tm<omim^wPcb\.xm^'r^o ❖JMBHoE^jt^WHi-sr. 

[0101] ±EJKW©»^^*fcJ$t*U 8BfifcSrfT5o «fe^tt, 

Sifts* 5 * ttJ^iftftW:, WlcRJ&Sftfcv^ 

12OO^^17OO < C<D|5I1T^^^^^0*L< > 1400d*5>1700'CO^?a 
^l*U\ *»*»©Jg»r4, Ms***(BN)#K<Oim aK— hSr 

2 3 
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[0102] <TMv±m&mimmk%fc> 

(2-x-^)SrO-x(Ba, Ca)0- (l-a-b-c-d)SiO -aP O bAl O cB O dGeO :y 

2 25 2323^ 

Eu 2+ 0<x< 1. 6, 0. 005<y<0. 5, 0<a, b, c, d<0. 5X*foZ> 0 ) 

(2-x-y)BaO-x(Sr, Ca)0- (l-a-b-c-d)SiO -aP O bAl O cB O dGeO :y 
Eu 2+ (^tp.O. 01<x<l. 6,0. 005<y<0. 5,0<a,b, c, d<0. 5X*h% 0 ) 
#?£L<tt, a, b, c&£X$d<Dm<D?h. 'Pte<ki>--ofto. oiJ;«9^:#v\ 
[0103] ^^m^^B^*3^^^^g«> T^!;±^J1^^^5^)t#:^U-C, ± 

#?S^tL/cT^y±^#MT^^^^^^Y(V, P, Si)0 4 :Eu, *tcM£ 

o 

Me(3-x-y)MgSi O :xEu, yMn(^t, 0. 005<x<0. 5, 0. 005<y<0. 5 

2 3 

, Mett, Ba*5it^/*fc«Sr^J;T>V*y u c«Ca^-ro ) 

[0104] m^^mm(Drm^n^r;vM±m^mmmm^m^<Dmmi:u 

[0105] T^y±^m^^^^<D^5t^cfe^ % ^bfcm^^CTm^^K 

noox:^xm4oox:xmm<D^m^m-r^o o. 2^*^*^ 
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WJ±<n -U&-?>x>xw&irz>zbhx%z> 0 

[0106] ±.&Wz£?te1&ytft. s IP*> N ^$u\i°tJ±&£i$/t.tzfe^tf^Xttm£iltcT 
fr*V±m&mT/U^m%.'3k%:fc J $ > Y(V, P, Si)0 :EuJO S:Eu 3+ <D-o* 

4 2 2 

[0107] <*:<Dfa<Dikytfc> 

^mmmm^^x, it^tLxmm^um^^xmm^tixmyt 

(1) Eu, MnHLtzteEutMnXttmZtltzTjWJ ±m^v?>'Ts<?-<hi&ftfc ; M 

M (PO ) (CU Br) :Eu({aU MfctSr, Ca, Ba, Mg^5iiR£*t54>&<£ 

5 4 3 

t>-«h Ca (PO ) ClBrrMn, Eu&££>3bfcft: 0 

10 4 6 

(2) Eu,Mn*fcttEu^MnW^$ilfcT^y±liT/^>'^^^;^;^Jx.«, 
BaMgAl O :Eu, BaMgAl O :Eu, Mn.SrAl O :Eu, SrAl O :Eu, C 

2 16 27 °2 16 27 4 14 25 2 4 

aAlO :Etu BaMgAl O :Eu, BaMgAl O :Eu, Mn^M)tf 0 

2 4 10 17 10 17 

(3) EuXttfe£tltzft±mmmfc®i£ytft-MZ-lt, La O S:Eu, Y O S:Eu, G 

2 2 2 2 

d O S:EuftW1£3fefto 

2 2 

(4) (Zn, Cd)S:Cu, Zn GeO :Mn, 3. 5MgO-0. 5MgF -GeO :Mn, Mg As 

24 22 6 2 

O :Mn, (Mg, Ca, Sr. Ba)Ga S :Eu, Ca (PO ) FCl:Sb, Mn 

11 2 4 10 4 6 

[0108] mmm) 

*Kmiz.}o^x, ^tm^m^±m<Dm^mmzM^x, itmi^m^x 
, fcnm&^tsitxh&^o Mtfcwmmmtvxte, ^>m^ x J^ mit^t 

[0109] ZZX*Wmm*Pl^^X&;Mmtfe. ^'M&^lnm^S/* mMm<Di>(D$: 
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[0110] (7^7-) 

[0112] £fc> 7>f9-li^3t^«^li^^^&^/Xtt^*#t-SC.i:ds»*LV\ r 
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ytmmztiZo 

[oii3] mn<DMM2. 

*mw\z.mznM<DMm2<Dmftmwte, mm<DBni<D%ytmm^&^x, 

otmmtt. ^%m^b<D%tm^fim\\z.xm2<Dm^m't^m2(DWi 
m&ttbfrbm, %2<DWtmMmm£mntf*mi-m&bi,tc.h<Dxhz 0 -r 

(Dtmnmz.^ &ftfrz^irzytm&&mmm£tix\<^&ftmmx&>z> 0 

z.b&x%z> 0 ft, ^fcfDm*. mm<Di&m\bmmxhz> 0 
coin] wM<famz.\^ *w*m^frz>&%mm^ ^m^b^mm^m^mi 
(DWcmmtb, ^^um-b<DMm^im^^m2<Dnmnub^-r^ 0 

x^% 0 m2<Di&5mm-$. %m&mt*mwztizmz&2<Dm&%Gu n.m2 

^m^*^-<Dm&mm£tiz>i&ytfc<D& E,&m$:ftim-tz>z.btfx£z> 0 * 
mi<ommm^ m2<DWcmuubmm^m(Dm^u mtuttytz 
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[0115] ^m<omm^m^-rmmt, ±&m<Dm , &b±.Bm2<Dffi&k%mi&irz> 

-rzmcDftmmmkitm^x, m^tmm^m^x^, tit. m^mm^mmm 
cone] jmn<D%mm\$. witm^nm-mw^^x, %;m<D%i<Dm&zmir 

[oii7] iW&nfcS^ttSWintt* WUcl^ntfc!), *^&mte5:J$£tRtt 

[01 19] £AT, *Htt©^il2©*3fcM«>«^*-<5V ^P^i^PJ-r§ 0 
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[0120] xMmzisftzminjm&ttb^ &%x*&tim+zfti^m6ttu & 
ftm**m&hz\,vmnm;m&fr\.xmmti. &%m*i>>tb&±irzm& 
mftmm<Dw^mm£i£mtixhz> 0 ^ *j&mz&vzm<n&mmb 

. &ftm>b&£i-mzft£&mtt<Dft^temts&mwxhhz>o ^x% m 
2<ontmsm\t. &te<bhmftm*frb<Dftzm&ttzzb<Dx%ztfm, atci* 
.^m^^(D^b^^m^^^(Dm^<D^m^^^b(Dx^^ 

xm^m^b<Dmm^ti^mo^<bh-^zmm^n^ 0 **5, 
swm, ^2<D&m&mmmmm£ti&Bnimi££rizzbti:<. m^m^n 
u^\^xm2(D^um^mm^nxhx^^bm^xh^\ %m^m 

&m*wwbi„ ^m^m^WM^^tz^m^m^^tcw-ubir^t^ 

ftmm\zjmwttftizftm*fiazit?>iiiit>. xtmemft n bmm n 
-Mft-rzo m\z*zin&£i\^ m&n. m&v¥m£b£titzttw<D'j?f£<bh 

MQbirZlzitonnmTLZBj&U *l<D*3R«Wtll5a, l09b^2<D|g^SPtti 
15b, lO9b^»itQ^SjB^±*^$*S^u:J:0»^»ttll5 % i09i:U tt 
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fcis<jfct), $e>tc»is*Hfe* \z.m<%z>&\^ wum&i-Zo ztuzzv, i$mtf 

[0122] H«*©«KSr^5i«l!^©-«^-C, m*T/^~9*m>&M 
Oftfft£E<0ftsft#fc£tAL;fct>^fco-C A^SP (ifciM) "Cf^»^* s *PfKi* 

[oi23] jM»«awo^tt, ms*ts*w j w^»#«ur«* ©HMfcfeitf** 
mu:«fc9, ±m^mmb^mb(Dmmmns mam^^mu^b^bit 

Zbtf~?ZZo 

[0124] sptR3Ki:$^»l^«cB»*ttt, »J»«Wt«r^*'t'S««-«>«^**«rCCW/ 
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0. 05<d< (C/800) • • • (j£l) 
0. 05<d<0. 5 •••(^2) 
0. 05<d<0. 25 •••(5£3) 

[0125] 

^]&(vfcmmmzmfei-ttfo<DM&ft&iii-%zbtfx%% 0 $e>{c, smu^s 
<DMbLxft, ±7$>y?^ m, T/^~tA^vAswmm*m&xm\<^btiz>ttL, * 
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[0127] mmmw 

[oi28] mtmmt<om$t. mKDtmm^xxf^mu^mm^MJt^. m*.\f. 
[0129] ■mmmmz. 
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[0130] ^t, *mmmm3(ommnmz.^xWM\z.®m-fz> 0 

[oi3i] mm%i<DmwMmz&!<irz%2omKw&z&'tzz.bx*, m-mtftwrnm* 

[0132] Mmni(DtiLW:nmK m^tmmvx^t^ mm^mvx^h 
m\am^mmmm^tix^^ti\fx<.m^t^aun^-mxi^mx^ 

[0133] ^^ot-hv-^^&i vr, Buienflfi^, zmftoMmmmizMfaviz 
[0134] **w©t-^>^u:*5v^, «MBj5i©«««fijfl-<z>, m<ommrfteti 
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WA^M^±lO iimU±tir^(0»iS-iSUf\ tit. ^y^y^zXoXW\mLtt 

[0135] MKMi&©MSM:lOO/i m^±300ju m«T-eib5-^W»*U\ SflSfflT? 

[0136] #3£9!<Dt-hv^te, ^^fi^^^^mi^ffi^i-^>^l^ 

«:RgM*^ ^io^^om2co®^^^^20tg^Wi:*^^» 

-e, UAmtim. mmytmmmo^m^m^m-rmmtmun&^mxh^), 

[0137] tit. 1&m<Ot— h^^^*5^5^fE^l«)ffi^*5ttSISSftfr^»ffi^(a)^ 
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*K 0. 2^ (a/b) < lt*1bZZktf#S:L\i\ HfcfrSUtt, ±IE«SfflttO. 2^ (a 
,/bXO. 5£1"5 0 M2<D®K:}ott5^®;jf (b)#\ #l©ffitc#tt53^ft:0>SHtt 

[0138] iftlEmiO&ftft^ 

[0139] MIBmiO«^*t^*5lt5^2©ffiitMIB^20«^^*t^*^#^«: 

[0140] ^fc^^wo^^itttx mzK-his>?b. ¥mm*t>tftzimftb&m%. 
[oi4i] ^mm^mwmm^mmm(ow^um^mmiom±Km±^mm 

[0142] *«93«3fc&SK::l3l % "C^ MIE^fi^^^^3t^^-Cfc-5rt^W* 
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[0143] *fc,^WOt-b'>^»4x-«I^tt^*#^W9^^*^^ v '" c - 
&Ml££7«UbgL W0*W5£to&*C*3. JMWWrc^ftfe-f 

[0144] f-fc> #3893tf>fc— hS^tt* BffBS*H e BW^^AuSn, AuSi, SnAgBk SnAgC 
u, SnAgBiCu, SnCu, SnBi, PbSn, InA^«C5^^S^$tL5^<fc 1 {>lffiS: 

[0146] *&m<Dim*mft> m&ft^fa'-v&zxmn&i&Dttz^izmto'v 
[0147] tsb\^ ^mmtmimmmmtm2mmmmt^i-^m^m^h^t^ 

[0148] J^JLTx «^^oV^TlHB^S<5v>TlfePJ-r5o 



WO 2005/038935 



44 



PCT/JP2004/015259 



^ikMU2(D±mi l a^LED^yyi<Dmmm^m^^x^m^uu4mm^ 
tixm, *<Dmnm&m<D±.\z.&mummmzthx\,^ 0 m^u^m 
t&m m*5\mm&nmtz^xn^miz.mmtix\< ^ Q ss^-c^led 
f-yym, ^(D^m^^titznmmm^mumtu^-xmm^x^ 

m*m%mz.mmir%&\m$&iix\^ 0 ^ ^i<Dmmmtm2(Dimi 
nmhm%.mz.mmtstix\^ 0 mms\t. **y?^mmtsb&2<DWknm 
\mwtistiz> 0 m^mmm^tvxi^ ^mm^Lx^Kou^mt^m 
mst^mm^tix^^ ip*>, m2(Du^mtmi(Dm.^umt^LEr>^-y 
yi^pmrnmimm^m-ru-v^pi^tiu &m%<r>*vyy*mmnmt 

$.tc&mMtf5±.<D*c^y-7m&&m\aZ, ZbKLED^yy*lZl%mirZ>tc£><D 

[0149] mi2te, miiK^ir^m^m<Dmm^m^m^irtmmx^ 0 #uni® 

T*5«9, ^on^<D^g|54a*^^l<D^W2^ttJb-CV^o C10R^<D&g&4a 
Ort#J^LED^^l(D^^^oT*5«9, ^gP4art^^(|2|12Tii21^) 
^LED^y^l^iE^hyy^tt^ieg^tLTV^ ft, JEjj^hVyfxVtbte. 

(DLED^yytmm @ ^^lE^fjtrv ^wmzmL. nm±mmmxfj:<x 
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[0150] laiaii.^JSo^i^^^^S^fc-h^^^^^^^^ 

#2tt, »10ffi21^2<^ffi224r*L-C*3t), »2<0«««B«-3W:, 3§ltf>®3l£3l 
20®32^LTV^o HlM5LEDf5/^lit, »l<0«^«lt2<©*l<Oifi2 
l(D±^^tvTVNS 0 mi^^m^^2©ffi22i^2O^W3(Dmi(D 

jfc<0fl&25#^#$Jh/Cl^. -(Da^25{CJ:9^iPffi}!i?t^i:mi^^ ; ^2i: 
©^ftfeffi^itJOU LED^y7'l^^lC0^W2lC^ofcB^^^< 
SfcfteftSo »10*tt*BJW2t!:jgriE§^fcia«25r4, ft»ffl«E#«>5t^T* 

t?*ffi( = ^2(D®)^^tP^«W5|SKAu, AuSn, AuSiXtt^fcO&Jgft 
[0151] ^l<0«^^W20^20®22^G^25*S^$tt^m,|lllia/^->* s ^^ 
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£*vo>5„ *nmmmx^ ^m^^muxnm^, nmox&z>m& 

IXtelO n mJ^±500 ix mWT, £9&£L<telOO/x m^±300/x m^T^S- 

®^(b)£<Dit£,0£lXJ3:O. 2^(a/b)<l,Hl£#*L<ta,0. 2^(a/b)<0 

®22^pjJ l fi^^-rtL^^V\ ^fc^E^-efe^LED^yiO^^f-^X^D 
lOO/zm-DlOmmmS-e&So ^oT, 

l^®^*tl^]tfcM20®(ClM]ii^^i-5#^> ^2<7)E^^$tl5iag|5S.U ? 
/X\$Ex^(Dy-jXteM*lO n m^iilOOO n mUT bir^b^m^ \ 

[0153] m<Dmkm2tm2<Dmknm(nu *u ^n^ov vrm47?>s6£#mu£ 

^tfe0Ji~S o EI14(a)-(c)«, ^KDtg^*t2O0*U>^^L, EI15(a) 
-(cm, m2(D^m^30$f*U^^i- 0 £fc, |§I16(a).K.tf(b)te, Ell 

[0154] £t\ mi<Dmmtt2<D&$L\^m\z.^xim'fz>o 12114 (a)~( c )^i-j: 

3!lO&#IW2<723!2<D®22llfc^5Ma3:, ^ffiM^^SS^^-T^C 
«)OR^IlflgP24^^ixTV^ 0 ^Jg^STii, R0M^24O$S£#&£P 
ffl^ft^^i-^{?S<7)i^$tC-|fi:i-^ 0 ^L^R^[M24(D$S£telO/x m^±500 
/xm^T, i'P^^filOO^m^SOOMm^T^-f-S^^M^U^o ^h/ttSE 

ZT&m^mmzitzzbiztezfatzxhZo 

[0155] £fc, R7£[M24<£>I3E®{C^ ^^^^ t ^i§l525^^lj6<J^ga^lj^TV^ 

s 0 m*<D{h&25<Dm£te, mmn24<Dm£tmzi)\ ^tiXK>hi&<ir^bmj- 
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b#y&&&zz.ht>*smvhZo wm&, &m5teni<vfoW;ntt2<D%2<DM2 

2^^^^«^^-mbLTV^cfe,mi^^W20m20@22^ f fb^ 

[0156] ifcte, ^20tR!K«Wt3<0»*U^«8moV>-C»iWi-5* HI15(a)^S(c)^ 
-T^^ m20^W3^«^^^^1-?)7i*0«ii^-efc^^ P 36a& 
^^^Wi-^cfe<DKii^^fc^WP36b^^tlTV^ 0 ^fc, H2(D^ 

tt%tt<Dmi<vmuaz. w&Q36^b%2omvtnm<v^&^fafr<>xv&m 

p^^^W^^L-CV^o ft, M^IM]$|534a0^gP^1 3 ^:^j£V^^37 
a|j:RWt^tJ3l [g|14^LfcR^lM]§P24^^24ai:^«S§^AP^ 
*/&-f£o ffi^DfllfiI34a(7)J^BSiCii, ^tfc<^;£m£35a/^;&£*VO^o £ 

ft35a« > ^<D±®^^2^^W^mi^ffi31t®-te^i^$^LT*D«9, 

[0157] tfetfi P 36bicoV >Tt>ra*©*£#»Jdte*vrv >5 0 BP*>* tfeffl P 36b*»S> 

ffl^^j^OffiP3i^ttlP36blCai<#A^K9J**fiKL-CV^ 0 ft* TOCfl 
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wm4<Dmm4btmz.m&(Dmnzmj&i~z> 0 *tz, mvtwm4b<D&maz, 
m&o^&m5btftej&£fix^z> 0 ^ W2(Dmmm<7)4matm^33^ 
M^tixm,m2<D^^m(D4m\mnhfitz^^23b-^^^tx\ 

[0158] ^tih(Dmiomk^U2tm2<Du^um^m.^iD^tm i6 ( a ) %.mb) k 

^-tXoteMMbtto EH6(a)^t^(b){c^1-J;5^, m<£«:f»#2<Z>3l2cD® 
22lzMj&tStltzP]BWU24^ ^2^tg^^omiO®31^^(cR^(DM 

mffi&zBf&i-Zo z<DRM<D%}t$\mffi&<DAni3iz, %2<DWi#;nmizB)$.£ 

tltcm^:m^34a<DFiW(Dmm^37eit, Ml<DfcW;Utt2<DmmM24<Dm 

mm4a£<Dm\mf$.tstix&<9, mm^m^m-r^ mmi^ m^^nm 

7b£ % miO^W2<DR0[lfl^24^gclHi24b^^^^tvT^^, RM 

tk<Djtmzmirz> 0 ^ s %m£tfmwttommm7axm7bte, mivmwn 
^2<Dmmm4(Dmmm4axit24bx^h^imuiLm^^m^fix\^ 0 
$.tz, %2<Dmyti$mimi&£titimwiwm4a^ iiio;&#3w<z>m2<£>®32 

mz. n2<Dmtt&mizB}&i$htzmvtwm4b^ mi<Dfovti®tt<Dm2<Dm2 
2b<Dm^ mv&om □ i4fat>$m p 36b^mmm^m<^h^B0,'r^ o 

[0159] 016^i-t-H>>^{c^VNT^ffi^<D^n^Oj;5te^ o £1\ ^ 
P36a^^^A$nfc^*Pffl^^^ % M^(lfl§P34a(C«toT^$^c^KlC^o 
T^^^^^^fc-hV^^^^^^^oTjJfttl^o ^LT, ffi#t[lfl£P34aOJli§«3 
7a(C^-T6i:, ^0aia334a(DM^:lfl537ai:RBlM]g|J24Oji^24a(Cj;or^ 
fiSc^clSSOAP 13^^niitfo ::t^?S©AP 13teR W^&3fc#>, 
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[0160] tU^ffl»AP i3*»6«Abfc»fr»±, a»25K:J;o-CS*«»!:2EI«r 

Pd^S&l^ fS2?«, • -ttnmbttb* fc* Mn^iJ 1 OifblfP25^gB^J«, 
m (n-l) ?IJ @ oa«U25<Dffi^J*^^tf yf-^tt±TH:i* *vCSB*£*VCV >5 C - 

[0161] r5L"C«M6«r«Hxfc?&»ffl**»4^ P l4^PJ^i"5i:jB^iaSP34blc«t 
oT*^^^KSriiCT#ffi P 36bd^m$ti5o ^-CWOffl P 14ttR 

[0162] #3»fc©Jg1ftfc:fe^"C, «EJ«rtfc^i-5iaaJ25tt»«l«^*>«LED^yri»C 
#LT#£0(M£Eltt'5wfcj&S#*U\, Hl7(a)&^(b) tt, LED^^l^ 

iE^^yy^^^-la^J$nTv^sm^^^^t5LED^y^l^la§P25(D&e0l^ 

et>S. BP*>, 0l6(b)fc3*1-J:5fc:, LED^:/lT$S£LfcBti\ 8l<&«1fc*& 
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<D¥ftuT)x*hz£?tem^m-?nmirz>b, m&-tz>2mhEV3-yzfx&x, 

mmmhtc<o(Dm^m\t±^<^tztb, i§nmmw-bmir%m=wii<Dmmtt 
mftft*nu^xMt&mtmm*x%z> 0 
*>bnxx%tm® i *7j<~ffrtbxhz> 0 zzx#mM<DMMx\z, 12117(a) tc^-r 

&&25*LED^yyi<D$&tmmzmW^Z£ylZl&J$,l,X\<^ 0 LED^ 

y:/ioEpg^/&£;frfcM 

$<fc?{£iaE£*vci^ 0 mh, fo%LED^yzfi<Dmmz.ftm£t\,z&n25^ m 

ZblZtt* LED^^l g grfDrtUXtkCZm-ftftt. LED^y:/l|^±<D$H^ 

(cioT^t m/Att<Dm*zm\Lx®%:fttmm*ft^bfrx%z 0 mm 

(DlSED^yZfKD m ^^^25^^ £ftb<9 fc, feM<DLED^yy 1 <D&tR(D 
tpfklZ&U25ZmWLXt>^\ %V>m&\Zm&1rZ>2^<DlJED s 3-yy*lXl^<D 
&U25Z#&i-%ZbKteZ> 0 ft, Z(DM&h&&25<Dtp>b&LEI)3-y7m±<Dffl 

mi i ±\zmmi-^b^m^u \ 
coi64] t~hi/>?zMj&i-zfcytmm±iz, &&ttnizxte<9&t> j £zz.bfrfr$iL\,^ 

^um^<omB^bm^tem>*&mz.-rz>bm^ ^nmmw-^m^w^ m 
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[0165] *fi«-»»w;?)^*>*B5©^iB, m*b. niotiwmm<om<nfi22hn 

aM*Sr»aK:i-5-^"Ct5. #iBOTtel/tri, AuSn, AuSi, SnAgBu SnAg 
Cu, SnAgBiCtu SnCu, SnBi, PbSn, fo&^fcS^&^SJh^fc^ia 

♦ 

[0166] *»WOt-^tt, 2^±(D?gi^l^7Wtl^it5-^^*t5 

[0167] Sfcfc, »»ft:f4»l#mSJiilR2»«®Ji^*Wi-5^fr*^^fcS-^* s 
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[0168] ^wtDt-hi/ym, 2£k±<D&mm%Ti"(mz.mm'rz>z.k&T*%z 

[0169] #3PJ<75^ft:^fite, ^\mi8^i-^\^ fc-hv^40£<f ;tT 

t-h^^40rt^Mtl^^^MtCioT$f iigfC^^^o t-hv^40te, 09*. 

[0170] ^BJO^M^^i^^^^^^gO-^JirLTfi, LED3fc20g<to~ 
^®^-t-^@^^50^^-48^^?fM^tl-So £fc, t-h>>^40<t@£76A 
WliiP44^7K^^<ii^$iir^/cat)O§|5M^fflVNTt>av> 0 ^£>g&#te, #1 

^%mmm.<D9\-m i i* m 1 8 k^i- «£5#4ft ^-et £< , ^cia 1 9 ^1- \z 3n & 

[0171] SflfeitfiJc^^^cSLED^^^^^^^— A-«C^©£IE?lJ£-fr-C, jg 

M^E52(D^m^4^^co^tt N 5fe^M52$:TW^L<«^hy^^^ga 
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wm<o^u\zmnu zti^mm\^x-h^\ t^mm^D%n(o^yY^ 
^= L -/v^Mmm52(D^mmm^m^. lEm^-ri?^ 3^r^mm± 

[0173] [Hifeflll] 

o4^b } j^^m^w.m^fixmm^n^m^io6^i-^%nm^io3t^m^ 

K*fLTft£& WlOl^^^^TV 



WO 2005/038935 



54 



PCT/JP2004/015259 



Ir^bifiX^. 3fe^^W©fi$it 'Pte<bh200X:UT, 0£b<tel2O t C£JlT 
[0174] [Hlfe^J2] 

#$ftfc3te£&*Wtlfl^«1-5o Slftilf ^cD^ftfc-^foBrte, 365nm£U * 
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[0175] [^1] 









[W/cm 2 ] 


[W] 








rc] 


1.5 


15 


ft 60 


2. 7 


30 


ft 35 


4.9 


70 


.ft 120 



m^J^15W(^i:f , ft^&mtO^^60trefc5tf$, E15(b) \z.tt^M£o 
70W<0£:#, ft^&mt<^&i£te> m^S:AbT60^^^120 < ClC*-T?iiL, IS 
[0176] [^ii^J3] 

; eo^W202^9^>> ^^^^T-io^^o^^^^n^i'j^®, mm 

mt~f5>ZbtfXZZ> 0 
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[0177] mmm*] 

m<Doh, ftftmm3oofrh<D%Ktmmmz>±.mmz.mm£tix\s^ 0 ^-e, 

ll^-Cfc^o £fc, 3t^«P*t301tt, ±»»5»*BJW303S:»iaLT<5*3t* 
T-i04*»e>O3t#fla«$ix«««, i-to*>Dflg|Si06<D§| am<D±%£\z&trttx 

W301O^$(J$r5t«9iatfct9{3:^$ttTV^ o ttf»<BW302rt«B©?ft- 

^55fts&io5«, ft&miM3oi&mmtf&\m&£tiz>o £^ &%mmjj 
[0178] mmwm 

tt3383fc$S«400tt\ ^#»»5t*^1043jStt«$^^^*tl03<Z>Iffl<f|J106 

^3tm^l04d^3t^{t5ffi){C3fe^gplt401^M^tbTV^o &fc> ^ 
«|J#402(&«a«H* % X«f«BWl03»WfcS8l»**, fl&<B«&a&«, ^^^S^tti^J 
3te^iiifi-C#SJ:5^, X«f«BJ*tl03d^>Kil«$*"r*J< o ZO&lzm&'tZZ.bK 

totsfrx&ftmw4007b^m*tstiz(Mz.i*. > ^-c^£*i«5 0 )• ^±<£>ct 
5tc-r5<ifett, mmmibmmz&ytmm*m&.irz 0 *mmm\z±^ nmmit\z 
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[0179] mmM6] 

3Srit»i-Sfl3©*KllOi:$Hrv^. ^S«i08tt, gtBStifc^t* 

^^^^^•201^, ^hy^*ti3iDflSiJrto»i«>*^*fPti'^E? | J$H, fife 

i~So ^lfe^J^*5^^^^O^3tt 0 -^St«fi, 365nmfcU */t«t3t#tt 
mi5b£-T£ 0 3ll&tff|2<D^lH5#^J¥ti\ ^^^200/i mii-5o 
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-T5o &m#x&m%WzX300~40OK<Dftmm£MU mUS£Tfi%2 

<D«te, Hl^^W^O^Wo^^^ilEDflfi^^^^^ 

So 

i09bbU &&#<D&%<bi>-jj<?>±mw&l&^ W%Q*$£x&mn&B& 

, %mmmo8b, %mmmmm$M%2<Dnmo9b*m\z.mmtt 0 ^ 
b%, i»tt»Hio7teHt, *ibnmiufimat£tix#^ m&£t*%i2<Dm$m 

o Bm^mo7\t±mbr^bi>m%mzmm^tixm, ±&m*ftbtt 

P m<D p ^te, MifcSv Mif2«lfl5tf(:JFM$^cM p &£xmm a (Da 

&£9&tt%<zti, m p swa, *-yyy&$tix\<^bi>m*vi,\ 

mmm^mm^xm\^mmmi^\z.%m^M. m 
towmmwm.. mtftm.mmm±m^ &xmmyt&mmizxmmtstiityt 
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ir&xmzF&ffiLx%ftmwioo<Dftmz.$$m£tiz>o z.<D£o\z.mytmmftfc%& 

tC<fc«9. 3. 0W/cm 2 ^±£-n>^S-e#, 3fe«J*«Btt 

^<^2oo c c^r, gmxfcmcyc^r, $b^^L<«ioo°c^ 
^x^m^m^m^xh^xh. ^%^(on^m^^x^n.mm 

[0180] 0ilfi«7] 

j?^T200MmO^m^^Smi^^^^^2O^W^. BU4, 
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(@15) 0 Z*ib<D%m<oM!$.mm* AuM. RXf/Xl*A\iSnm%Mf8.*tZ> 0 Z<D 

m-tz, z\<Dt%, m&tiL\zmtA\isn<D&&mtiztt'< s zm#*mmirz>mz. 

m^ZAuSn(D&&Mmm<ti:Z>£?, AuSnMJfc^JflfUC**^-?, ftf&fc 

[oi8i] mmmr-i] 

LfCo Qfli&ttGfllflW^OO/x m, £££200 » mt'feot, iM<Di|>I«:800 n mXh%> 
-t%W}W}#}M¥&XlZ0. 3A-0. SAfrbV-TVv-^mth^ ZXlKMVX. # 

nmmxh^mwim^tm^mK^^x^ mmx^-rx^zLEDm^-mimnm 
ziitz^mftmmxhoxho. sA&Mz^AJ&v-Tv^&ttix^zzk&im 

[0182] [3Ufe#j7-2] 

fttLxmmi$nmfrxhz>ffi l *mfe25x;, m&o. 4L/mm<D&m*ffim£-&x 
fenffimmzittzo ^0^^1324, 25^i-„ 
mm^mfcmmn, m.^(um25x:, mm. 4L/min©&#) mm 
0. 5A(imir%tz<o<D&:A'mmzo. 5A)xfenMmW}£ittz(.m24) 0 vcxmttn 
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z>%m&)%iMJ?m-?te. aarc^i-JSfciawo. sA&Aut^^ 100 
^mzm^tzt-b^fKnmttm&s mmfcxhz>LEDm*<Dmmtf2oo 

[0183] [|O&0iJ7-3] 

mmno. 95A)x^mmmm^tcm25) 0 ^W}^m^mx\t. i*ttiA& 

[0184] [Hi£#ij7-4] 

i/^U-^g^tTofCo v-^U— >3>^^ia26l^-t-o 026(a) W\ 
V^^aU— ->3^T?«>S(«JIT. mzt%k(&)}&^o )o ®26(b)te, flffifc*** 

12126 (a) - (c) (c*3v vr> &m\*#iMmmftofc&ftti&^'t^mxhZo m2 

6(a)-(c)^f^^x %(c)£m(b) ^(b)&m(a)<D%J)h ^*Pffl«K^7K 
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RXf28\Z, & (a) -(c) %m&&t&M*<Dffi&<DM&&?F'ry : 77 

^ti-Oo^ ^M^un^momm^nui.xm^m^mi^z.b^m'r: 
tit. ^(Dmmm^^n^n^m^bm&<Dmm^m29it^-i- 0 ^( a )(Dx^ 

\Z&m*&feL1tt-hi/^?*m\,Vc%ftmm\*.m&.0. 3-0. 7L/mintC*5l> 
TO. 5t;/WattOT£V^B&ft£#S;i^T#5o ^tite. #mz®mistltzf£ 

^ot, *nnmom&)o£5tm&&ttz&ftmmbirz > zb^ ioowatt^ 
m^mid^mumz^Avxhrn^m^b^mxh^mts^^mmb 
-rzc\b&x*%z>o 

[0185] *&w<D%ytmmn, ik%y ^m<o-mms m^mm, mmm. m&m'< 

&&*<n#ftmmmmirz>z.bftx*%z>* 

tit. *mw\*. mmizmti. ikit&v>'£i\&t£^tz.#>. mmmm<mmti^ 

mmi-zmwmw.bi,xmmir5>c.btfx*%z> 0 
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m^mm 
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[io] ffiimtmmm*. mm&nhzwmMQ*. ^<th~^±mm^u 

[15] 2^^w^^^^ffl^^^Mi-it^^^$ti§^M^t, StfiB^ 

ytmmx&^x, 

[i6] ffimmikv&m-z, mm?&&(DAafrbmnizfafr^Tmhj&&i-&&&m±% 
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